14-3-3 proteins are promising LRRK2 interactors.
Mutations in LRRK2 (leucine-rich repeat kinase 2) are the most common cause of familial PD (Parkinson's disease). Mutations that cause PD are found in either the GTPase or kinase domains of LRRK2 or an intervening sequence called the COR [C-terminus of ROC (Ras of complex proteins)] domain. As well as the two catalytic domains, LRRK2 possesses several protein-protein interaction domains, but their function and the proteins with which they interact are poorly understood. In this issue of the Biochemical Journal, Nichols et al. study the interaction of the N-terminal region of LRRK2 with 14-3-3 proteins, regulatory proteins that often bind to phosphorylated regions of components of cell signalling pathways. Using a combination of techniques, Nichols et al. have identified two residues (Ser910 and Ser935) that are critically responsible for 14-3-3 binding. The interaction of LRRK2 with 14-3-3 proteins can prevent dephosphorylation of Ser910/Ser935 and stabilize LRRK2 structure, perhaps by influencing the dimerization of LRRK2. The ability to interact with 14-3-3 correlates with the pattern of intracellular LRRK2 distribution. Collectively, these new results identify a potentially important regulatory mechanism of this complex protein and might provide ways to think about therapeutic opportunities for PD.